Exposure to graphic warning labels (GWLs) on cigarette packaging has been found to produce heightened activity in brain regions central to emotional processing and higher-order cognitive processes. The current study extends this literature by using functional magnetic resonance imaging (fMRI) to investigate neural activation in response to GWLs and use it to predict relapse in an evidence-based smoking cessation treatment program. Participants were 48 treatment-seeking nicotine-dependent smokers who completed an fMRI paradigm in which they were exposed to GWLs, text-only warning labels (TOLs), and matched control stimuli. Subsequently, they enrolled in smoking cessation treatment and their smoking behavior was monitored. Activation in bilateral amygdala, right dorsolateral prefrontal cortex, right inferior frontal gyrus, left medial temporal gyrus, bilateral occipital lobe, and bilateral fusiform gyrus was greater during GWLs than TOLs. Neural response in the ventromedial prefrontal cortex (vmPFC) during exposure to GWLs (relative to a visual control image) predicted relapse during treatment beyond baseline demographic and dependence severity, but response in the amygdala to GWLs did not. These findings suggest that neurocognitive processes in the vmPFC may be critical to understanding how GWL's induce behavior change and may be useful as a predictor of smoking cessation treatment prognosis.
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Introduction
There have been efforts to reduce the health burden of smoking through a variety of approaches. One such approach has been the use of warning labels on cigarette packages as a means of encouraging smokers to quit and deterring non-smokers from beginning to smoke (see Fig. 1 ). Epidemiological studies suggest that the introduction of these warnings was followed by reduced prevalence of smoking in Canada (Huang et al., 2014) . Additionally, the Canadian graphic warning labels (GWLs) were demonstrated to decrease self-reported cigarette consumption and increase motivation to quit among smokers (Hammond et al., 2007 (Hammond et al., , 2003 . Studies have found that GWLs reduce overall craving (Emery et al., 2014; Wang et al., 2013) and demand for cigarettes (Thrasher et al., 2011) . Furthermore, Wang and colleagues (Wang et al., 2015) found that viewing GWLs that were rated highly in emotional salience by participants reduced P300 amplitude response (a well-documented physiological marker of cigarette craving) to subsequent smoking cues. Additionally, research suggests that GWLs are more emotionally salient than text-only labels (TOLs) and may increase an individual's motivation to quit smoking (Kees et al., 2006) . For example, one study found that GWLs induced greater self-reported motivation to quit smoking and higher fear intensity regarding the consequences of smoking than TOLs (Schneider et al., 2012) . Another study found that GWLs elicited greater self-reported affective and cognitive reactions than TOLs (Nonnemaker et al., 2015) .
Greater neural response in regions such as the amygdala, dorsolateral prefrontal cortex (dlPFC), insula, hippocampus, and inferior frontal gyrus has been specifically associated with GWLs to which participants report higher emotional reactivity (Wang et al., 2015) . However, one region which seems to be especially important in understanding the neural response to GWLs is the ventromedial prefrontal cortex (vmPFC). The vmPFC is associated with many cognitive processes. It is also considered to be a part of the default network of the brain that is active during "rest", which is thought to consist primarily of mind wandering and self-directed thought (Andrews-Hanna et al., 2010 , 2014 . Related to this, it is considered
